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FOR AIRCRAFT ENGINFS 

1. PURPOSE. T h i s  adv i sory  c i r c d a r  (AC) d e s c r i b e s  procedures  which nay be 
used f o r  a ~ p r o v i n g  t h e  q u a l i f i c a t i o n  of f u e l s ,  l u b r i c a n t s  and a d d i t i v e s  f o r  
u s e  i n  c e r t i f i c a t e d  a i r c r a f t  eng ines .  

2. CANCELLATION. AC No. 20-24A, e f f e c t i v e  A p r i l  14 ,  1967, is  cance l l ed .  

3. FACKCROITND. I n  c e r t i f i c a t i n g  an  engine,  t h e  Admin is t ra to r  has  
r e s p o n s i b i l i t y  under F e d e r a l  A v i a t i o n  Regula t ions  (FARs), P a r t  33,  f o r  
e s t a b l i s h i n g  t h e  l i m i t a t i o n s  f o r  t h e  engine o p e r a t i o n  on t h e  b a s i s  of t h e  
o p e r a t i n g  c o n d i t i o n s  demonstra terl d u r i n g  t h e  Slock t e s t s .  Such o p e r a t i n g  
l i m i t a t i o n s  i n c l u d e  those  i tems r e l a t i n g  t o  power, speeds ,  t empera tu res ,  
p r e s s u r e s ,  f u e l s ,  and l u b r i c a n t s  which a r e  found t o  be necessa ry  f o r  s a f e  
o p e r a t i o n  of t h e  engine.  The l i m i t a t i o n s  on f u e l s  and l n b r i c a n t s  Inc lude  t h e  
a d d i t i v e s  t h a t  may be blended w i t h  t h e  f u e l s  o r  l u b r i c a n t s .  The s u i t a b i l i t y  
and d u r a b i l i t y  of a l l  m a t e r i a l s  used i n  t h e  engine a r e  e s t a b l i s h e d  on t h e  
b a s i s  of exper ience  o r  t e s t s ,  and a l l  m a t e r i a l s  used i n  t h e  engine must 
conform t o  approved s p e c i f i c a t i o n s .  Experience and t e s t  d a t a  should he on 
eng ine  models which a r e ,  a t  minimum, s i m i l a r  i n  c o n f i g u r a t i o n ,  m a t e r i a l s ,  
o p e r a t i n g  c h a r a c t e r i s t i c s ,  and power ca tegory  t o  those  of t h e  engine i n  which 
t h e s e  m a t e r i a l s  a r e  in tended f o r  use .  

4 .  DISCUSSION. - F u e l s  and l u b r i c a n t s  found t o  oerform s a t i s f a c t o r i l y  dur ing 
t h e  type  c e r t i f i c a t i o n  program of an engine a r e  approved a s  p a r t  of t h e  Type 
C e r t i f i c a t e  (TC) and a r e  l i s t e d  on t h e  p e r t i n e n t  Tvpe C e r t i f i c a t e  Data Sheet 
(TCDS). I s suance  of t h e  TC c o n s t i t u t e s  approval  of t h e  f u e l  and l u b r i c a n t  
s p e c i f i c a t i o n s  provided by t h e  engine manufacturers .  It i s  F e d e r a l  Avia t ion  
Admin is t ra t ion  (FAA) p o l i c y  t h a t  f u e l s  and l u h r i c a n t s  produced by companies 
o t h e r  than t h o s e  used i n  t h e  t y p e  c e r t i f i c a t i o n  program may be used 
i n  a  c e r t i f i c a t e d  eng ine  provided t h e  p roduc t s  meet t h e  f u e l ( s )  o r  
l u h r i c a n t ( s )  s p e c i f i c a t i o n ( s )  f o r  t h a t  engine.  F u e l s  o r  l u h r i c a n t s  t h a t  
a r e  n o t  i n  conformance wi th  t h e  TC h o l d e r ' s  approved s p e c i f i c a t i o n  l i s t e d  
on t h e  TCDS, o r  a  s p e c i f i c a t i o n  approved under a  Supplemental  Type 
C e r t i f i c a t e  (STC) a r e  no t  e l i g i b l e  f o r  use  i n  a  c e r t i f i c a t e d  engine.  These 
non-conforming f u e l s  o r  l u b r i c a n t s  must s a t i s f y  t h e  c e r t i f i c a t i o n  
requirements  o u t l i n e d  i n  Paragraph 5 of t h i s  AC, PROCEDURE, i n  o rder  t o  be  
approved. I n  a d d i t i o n ,  a l l  s y n t h e t i c  l u b r i c a n t s  a r e  considered "new 
m a t e r i a l "  and must be i n d i v i d u a l l y  approved. Addi t ives  t o  he used a s  a  
supplement t o  a n  approved f u e l  o r  l u b r i c a n t  a l s o  a r e  .considered t o  be a "new 
m a t e r i a l "  because t h e i r  a d d i t i o n  can s i g n i f i c a n t l y  a l t e r  t h e  p h y s i c a l  and 
chemical  p r o p e r t i e s  of t h e  f u e l  o r  l u b r i c a n t  These a d d i t i v e s  must )?e 
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approved on an i n d i v i d u a l  b a s i s .  I n  a l l  cases ,  s e p a r a t e  a p ~ r o v a l  i s  
r e q u i r e d  f o r  each engine model o r  model s e r i e s .  I n  o r d e r  t o  extend a n  
approva l  from one model s e r i e s  on t o  ano ther  e n t i r e  c l a s s  of eng ines  
( i . e . ,  a l l  Lycoming non-supercharged d i r e c t  d r i v e  engines  up t o  720  c u b i c  
i n c h  displacement), it must be s u b s t a n t i a t e d  t h a t  t h e  engine t e s t e d  
r e p r e s e n t s  t h e  most severe  o p e r a t i n g  c o n d i t i o n s  of a l l  t h e  engines  f o r  
which approva l  i s  requested.  For  r e c i p r o c a t i n g  eng ines ,  f a c t o r s  which 
should be considered i n c l u d e  p i s t o n  speeds ,  maximum RMEP, maximum c y l i n d e r  
and b a r r e l  t empera tu re  l i m i t s ,  t u rbocharger  l u b r l  c a t i o n  des ign,  p i s t o n  
r i n g  c o n f i g u r a t i o n s ,  and g a s k e t s ,  r i n g s ,  and s e a l s  used i n  t h e  engine and 
p r o p e l l e r  o i l  system. F u r t h e r ,  such m a t e r i a l s  a r e  not e l i g i b l e  t o  he used 
i n  a  c e r t i f i c a t e d  a i r c r a f t  u n t i l  t h e  c o m p a t i b i l i t y  of t h e s e  m a t e r i a l s  h a s  
been e s t a b l i s h e d  w i t h  a i r c r a f t  components ( i n c l u d i n g  p r o p e l l e r s ,  where 
a p p l i c a b l e )  w i t h  which they  come i n  c o n t a c t .  

5. PROCEDURE. The producer of a  product r e q u i r i n g  an STC o r  an amendment 
t o  an e x i s t i n g  TC, a s  desc r ibed  i n  Paragraph 4  above,  mag apply  t o  t h e  
A i r c r a f t  C e r t i f i c a t i o n  Off i c e  (ACO) i n  t h e  geograph ica l  a r e a  i n  which t h e  
a p p l i c a n t  i s  l o c a t e d .  The geographic  ACO w i l l  a d m i n i s t e r  t h e  program; 
however, t h e  u l t i m a t e  approval  and i s s u a n c e  of t h e  eng ine  STC, o r  an 
amendment t o  an e x i s t i n g  TC, is  t h e  r e s p o n s i b l i t y  of t h e  Engine and 
P r o p e l l e r  C e r t i f i c a t i o n  D i r e c t o r a t e  l o c a t e d  i n  t h e  New England Region. 
Such STCs o r  amended TCs, may be approved f o r  t h e  f u e l s ,  l u b r i c a n t s ,  and 
a d d i t i v e s  f o r  use  i n  des igna ted  e n g i n e ( s )  upon r e c e i p t  of s u i t a b l e  d a t a  
demonstra t ing compliance wi th  t h e  a p p l i c a b l e  p o r t i o n s  of FAR P a r t  33. 
The d a t a  should be obta ined dur ing  an FAA approved and wi tnessed t e s t  
program and should i n c l u d e  t h e  fol lowing:  

a .  P r e l i m i n a r y  Data - P r i o r  t o  FAA a u t h o r i z a t i o n  f o r  t e s t ,  t h e  
a p p l i c a n t  should submit a  r e p o r t  t o  s u b s t a n t i a t e  t h a t  t h e  f u e l s ,  
l u b r i c a n t s ,  o r  a d d i t i v e  combinations have undergone s u f f i c i e n t  t e s t  and 
development t o  show t h a t ,  under t h e  c o n d i t i o n s  i n  which they w i l l  he used 
i n  t h e  a i r c r a f t ,  they a r e  compatible w i t h  t h e  a p p l i c a b l e  engine and 
a i r c r a f t  m a t e r i a l s .  The d a t a  should inc lude  c o m p a t i b i l i t y  wi th  f u e l s ,  
l u b r i c a n t s ,  and a d d i t f v e s  t h a t  a r e  approved f o r  t h e  eng ine ,  p r o p e l l e r s  
(where a p p l i c a b l e ) ,  and a i r c r a f t .  For f u e l  a d d i t i v e s ,  t h e  a d d i t i v e  must 
be  s o l u b l e  i n  t h e  f u e l  a t  a l l  a n t i c i p a t e d  temperatures ;  t h e  hlending 
procedures  must be f e a s i b l e ;  t h e  a d d i t i v e  must be shown not t o  congeal  a t  
c o l d  t empera tu res ,  therehy c logging f u e l  l i n e s  and f i l t e r s ;  t h e  a d d i t i v e  
must be compatible w i t h  o t h e r  approved f u e l  a d d i t i v e s  ( i . e . ,  a n t i - i c i n g  
a d d i t i v e s ) ;  and t h e  a d d i t i v e  should n o t  change f u e l  oc tane  number. 

b. T e s t  - A d e s c r i p t i o n  of t h e  t e s t  program and equipment t h a t  t h e  
a p p l i c a n t  proposes t o  u s e  i n  demonstra t ing t h e  a i r w o r t h i n e s s  of t h e  
m a t e r i a l  t o  be approved s h a l l  be submit ted f o r  approva l .  The e n g i n e ( s )  
which a r e  s e l e c t e d  must be s u b j e c t e d  t o  t h e  p r e t e s t  f n s p e c t i o n ,  FAR 33.42 
and 33.82; t h e  c a l i b r a t i o n  t e s t s ,  FAR 33.45 and 33.85; t h e  endurance t e s t ,  
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FAR 33.49 and 33.87; t h e  opera t ion  t e s t ,  FAP, 33.51 and 33.89 and the  
teardown inspec t ion ,  FAR 33.55 and 33.93. It i s  conceivable t h a t  t h e  
requirements of t h e  opera t ion  t e s t ,  FAR 33.51 and 33.89, can be s a t i s f i e d  
concurrent ly  with o r  a s  an addendum t o  t he  endurance t e s t ,  FAR 33.49 and 
33.87. The app l i can t  i s  requested t o  suhmit f o r  FAA approval,  t h e  
s p e c i f i c  engine t e s t  procedure f o r  each of the engines which w j l l  be  
subjected t o . t h e  150-hour endurance t e s t .  This  t e s t  procedure should 
provide a l l  t h e  s p e c i f i c  information required t o  perform the  test ( i . e . ,  
t e s t  l oca t ion ,  engine model t o  be t e s t e d ,  s p e c i f i c  t e s t  hardware and 
ins t rumenta t ion  t o  he used, engine minimum and maximum opera t ing  
parameters,  the  engine l ub r i can t  t o  be used, the l ub r i can t  change 
i n t e r v a l ,  a  l i s t  of a l l  information t o  be recorded during t h e  test  
inc luding  changes t o  o i l  p r o p e r t i e s ,  the  i n t e r v a l s  a t  whlch t h i s  da ta  is  
t o  he recorded, e t c . )  I n  add i t i on ,  i n  accordance w i th  FAR 33.53 and 
33.91, engine component t e s t ,  a  t e s t  should be performed with t h e  
oh j ec t ive  of showing t h a t  t he  sub jec t  ma te r i a l  w i l l  not cause 
d e t e r i o r a t i o n  o r  any o ther  u n s a t i s f a c t o r v  condi t ion on o r  i n  any of t he  
non-metallic engine oi l -wet ter l  p a r t s  used i n  any of the  engines i n  which 
t h e  a d d i t i v e  i s  used. A 500-hour con t ro l l ed  f l i g h t  t e s t ,  under t h e  test 
condi t ions  l i s t e d  below, may he considered a s  an equiva len t  f o r  t he  
endurance p o r t i o n  of t h e  requirements of FAR 33.49 and 33.87, when 
followed hv a  complete teardown inspec t ion :  

Takeoff power o r  t h r u s t  5  hours  rcinimum 
Fax. continuous power o r  t h r u s t  20 hours minimum 
Cruise  power o r  t h r u s t  450 hours minimum 
I d l e  25 hours minimum 

c. F i n a l  Data  - A t  the  completion of the a i r c r a f t  engine t e s t s ,  a  
repor t  should be submitted which inc ludes ,  a t  minimum, the  following: 

(1)  A d e s c r i p t i o n  of t h e  engine i n  which t h e  m a t e r i a l  was t e s t e d .  

( 2 )  A chronological  h i s t o r y  of t e s t  condi t ions  and engine 
performance, inc lud ing  r.p.m., power or  t h r u s t  l e v e l s  achieved during the  
t e s t ,  f u e l  and o i l  consumption, o i l  changes, p a r t s  replacement, and o the r  
p e r t i n e n t  t e s t  r e s u l t s .  

( 3 )  An a n a l y s i s  of l u b r i c a t i n g  o i l  samples taken before  and a f t e r  
t h e  t e s t ,  and before  each o i l  change. These analvzes  a r e  required f o r  
both f u e l  and o i l  s u h s t a n t i a t i o n  t e s t i n g .  

( 4 )  An a n a l y s i s  of the  f u e l  used during the  t e s t .  For f u e l  
s u b s t a n t i a t i o n  t e s t i n g ,  these analyzes  must demonstrate minimum o r  "worst 
case"  p rope r t l e s .  
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(5) Evidence t h a t  abnormal wear, depos i t s  metal  a t t a c k ,  or 
o the r  harmful e f f e c t s  did not occur a s  a r e s u l t  of the ma te r i a l  under 
t e s t .  

( 6  ) Evidence t o  e s t a b l i s h  t h a t  d e t e r i o r a t i o n ,  excessive s e a l  
swell ing,  shrinkage, hardness,  o r  unsa t i s f ac to ry  condi t ion  on o r  i n  any of 
t he  non-metallic engine oil-wetted p a r t s  d i d  not occur a s  the  r e s u l t  of 
the mater ia l  under t e s t .  

d. I d e n t i f i c a t i o n  - The ma te r i a l  t e s t e d  must be covered by a 
s p e c i f i c a t i o n  t h a t  i s  w r i t t e n  i n  s u f f i c i e n t  d e t a i l  t o  provide, a t  minimum, 
t h e  physical  p r o p e r t i e s  and l i m i t s  by which uniform q u a l i t y  and 
composition can be maintained. I f  the ma te r i a l  is t o  be used i n  a blend 
wi th  another ma te r i a l ,  i n s t r u c t i o n s  f o r  blending should be provided which 
include s a f e t y  precaut ions.  

e. Concentration - The mater ia l s  t e s t e d  should be approved f o r  use 
only i n  the concent ra t ions  "up t o  the  maximum" a t  which they were 
q u a l i f i e d  by t e s t .  

obe r t  E. Whittington 
New England Region 
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